Objectives: This study was conducted to compare pregnancy outcomes of early-middle adolescent, late adolescent and adult women.
INTRODUCTION
Pregnant women in developing countries are on average younger than their Western counterparts and, furthermore, 11% of all births were reported to be given by adolescent mothers [1] . Maternal and neonatal deaths are the most powerful indicators of health care in a given country; therefore, due to the higher rate of observed deaths (25%) in adolescent mothers, this group should be considered the reference population for the establishment of effective health care policies [1] . These early age pregnancies were shown to result in higher rates of pregnancy complications, such as low birth weight (LBW), preterm delivery (PD), small-for--gestational-age (SGA) infants, perinatal death, eclampsia, operative vaginal delivery, and maternal death [2] . A recent study reported the pregnancy outcomes of women of early adolescent age; the authors indicated that early adolescent pregnancies are associated with higher risks of preterm birth and growth restriction, while the other maternal morbidities were shown to be similar to the control groups. Unexpectedly, the cesarean section rate was significantly lower in early adolescent mothers [3] . In contrast, recent data obtained from 144 countries indicated that, "excess mortality risk to adolescent mothers might be less than previously believed, and in most countries the adolescent maternal mortality ratio is low when compared with women older than 30 years" [4] . In this study, adolescence has been investigated as, and categorized into, three stages: early (11-13 years old), middle (14-16 years old) and late adolescence (17-19 years old) [5] .
OBJECTIVES
This study was conducted in effort to compare specific pregnancy complications with relation to the maternal-fetal outcome of early-middle adolescent, late adolescent and adult women.
MATERIAL AND METHODS
The data in this study consists of perinatal clinical records compiled from women of Turkish ethnic group, who gave birth during 2014 through 2017, further categorized as early-middle adolescent (n = 145), late adolescent (n = 1655) and adult (n = 1585). The data was obtained from the hospital database of the Zeynep Kamil Women and Children's Health Training and Research Hospital. Inclusion in the study group was solely restricted to women between 13 and 21 years of age (mean: 17.9 years) who had a singleton birth of at least 20 weeks' gestation or a minimum birth weight of 400 g.
Maternal age was defined as the completed age of the mother (in years) at the time of delivery and was further categorized into 3 groups: early-middle adolescence (between 13 and 16 years of age), late adolescence (between 17 and 19 years of age), and adult (between 20-21 years of age). The adult classification was considered to be the control group.
Gestational age at birth was calculated as number of weeks from the first day of the last menstrual cycle until the delivery date. Adverse maternal outcomes were determined according to various pregnancy complications, i.e. preeclampsia, cesarean delivery (CS), anemia, preterm premature rupture of membranes (PPROM), preterm delivery (PD), and intrauterine growth restriction (IUGR). Maternal morbidity is defined as the death of a woman while pregnant or within 42 days after delivery from any cause related to, or aggravated by, the pregnancy or its management. The variables used to determine the perinatal outcomes were LBW (birth weight < 2500 g at birth), very LBW (birth weight < 1500 g at birth), PD (deliveries before 37 weeks' gestation), small for gestational age (birth weight < 10 th percentile at birth), fetal death (delivery of infant at or after 20 weeks' gestation without cardiac activity). Rates of adverse pregnancy outcomes were calculated for each maternal age group. Estimates of crude odds ratio (OR) with a 95% CI were computed as measures of association between each maternal age group and considered adverse pregnancy outcomes. Adjusted ORs were derived through the use of logistic regression models. The estimates were adjusted for the following potential confounding factors: the number of antenatal visits and the hemoglobin concentration at first visit. All analyses were performed with the SPSS 8.0 program package (SPSS Inc, Chicago, Ill). Mann Whitney-U test or independent samples-t test were used to compare continuous variables, chi square test was used to compare categorical variables and binary logistic regression analyses were used to calculate the adjusted odds ratios.
RESULTS
There were 145 individuals in the early adolescent group, the late adolescent group consisted of 1655 individuals and the remaining 1585 women constituted the adult pregnant group. Comparison of the 3 groups showed significant differences in terms of demographic and clinical parameters, including: age, gestational age at delivery, number of prenatal visits and hemoglobin level at initial visit (p < 0.001, Table 1 ). Comparison of groups for pregnancy complications showed the highest rate of PD, PPROM and neonatal intensive care unit admission (NICU) in the early-middle adolescent category, whereas the highest cesarean rates were observed in adult group (p < 0.001, Table 2 ). Table 3 illustrates the adjusted and unadjusted odds ratios for each specific complication observed within each category and relative to the aforementioned age group classifications (early-middle adolescent, late adolescent and adult). There was no maternal death observed during the study period. 
DISCUSSION
In this study, we aimed to compare the maternal-fetal outcome of women in different age groups. Most previous pregnancy studies aimed to compare between the significantly broader classification of adolescent and adult women.
There are few studies comparing pregnancy outcomes that encompass subgroups such as early-middle, late adolescents and adult women. Our data analyses revealed that, early--middle adolescent pregnancies had higher risk for poor pregnancy outcome, especially with complications related with *Number of prenatal visits and first trimester hemoglobin concentration adjusted odds ratios and P values. Odds ratios for specific group relative to the other two. PD -preterm delivery; PPROM -preterm premature rupture of membranes; IUGR -intrauterine growth restriction; NICU -neonatal intensive care unit admission, LBW -low birth weight; VLBW -very low birth weight; C/S -Caesarean section PD, PPROM and the rate of NICU admission. Despite higher rates of some pregnancy complications, our study found significantly lower CS rates in the early-middle adolescent age group. A similar conclusion was drawn from a Turkish study which was conducted in 2005; the authors showed significantly lower CS rates in this group of women -reported to be and incidence of 17% in their study [6] . Adolescent women with adequate prenatal care (at least > 2 antenatal visits) were reported to be at no greater risk of experiencing adverse obstetric outcomes than their adult counterparts of a similar socio-demographic background [7] . Although the early-middle adolescent mothers in this study had a mean of 3 prenatal visits, this value was significantly lower as compared to the control group. As a result, after adjusting for the number of prenatal visits, we observed similar statistically significant differences with regard to the preterm, post-term deliveries, preeclampsia, and cesarean, neonatal intensive care unit admissions rates. This result indicated the existence of other confounding variables responsible for the poor outcome observed in this group. In the literature, some specific pregnancy complications have been reported which observed higher frequencies in adolescent mothers, such as: episiotomies, operative vaginal deliveries, and puerperal endometritis [8, 9] . Therefore, some pathophysiological mechanisms have been proposed -the pelvic bones and the birth canal were suggested to be in the process of growth, which may lead to the increased risk of prolonged and obstructed labor, episiotomy, use of forceps and/or ventouse, and puerperal endometritis [10] . According to this theory, it is generally expected to see higher cesarean section rates in these women as seen in previous studies [10] [11] [12] ; however, consistent with the previous studies [6, 13, 14] , our data revealed a 17% cesarean section rate in the early-middle adolescent group that was significantly lower as compared to the other groups. Although the study observed a higher rate of PD in early-middle adolescent groups, LBW incidence was similar among groups. In the literature, there are some reports indicating similar pregnancy outcomes in adolescent pregnancies as compared to the other age groups [15] . Nonetheless, the majority of the studies show consistency for the increased risk of PD in the adolescent age group [6, 17] . There are also some conflicting results with regard to the risk of neonatal mortality among infants born to adolescent mothers [18] . Our study showed similar neonatal mortality rates among three groups. A myriad of socioeconomic factors have been proposed for the increased risk of poor pregnancy outcome in early age group -including inadequate prenatal care, poverty, unmarried status, low educational levels, psychological stress, and illicit drug use [12, 6] . Some studies indicated the age to be the main determinant for the increased risk, independent from the previously discussed socioeconomic factors [10, 11, 17, 18] . It was speculated that the growing body requirements of an adolescent mother may lead to competition between the mother and fetus [2, 17] . A few authors made it evident that factors such as low pre--pregnancy weight and height, parity, contracted pelvis, and low pregnancy weight gain appear to be frequent findings in the adolescent group, which may lead to an increased rate of poor pregnancy outcome [2] . Another report confirmed this hypothesis and suggested that pregnancy among adolescents was not associated with worse maternal outcomes, but is associated with worse perinatal outcomes -these findings were prominent in younger adolescents. Also they concluded that an increased risk of worse perinatal outcome might be due to biological immaturity rather than socio-economic factors, such as inadequate antenatal or delivery care [19] . In contrast, our study population showed a significantly lower mean number of antenatal visits in the early adolescent group; statistical adjustment for the number of prenatal visits did not account for the differences among the groups. Due to the aforementioned complications associated with adolescent pregnancy, pregnancy prevention strategies and the improvement of healthcare interventions were proposed to be the main focus in effort to reduce adverse pregnancy outcomes among adolescent women residing in low-and middle-income countries [20] . Another study suggested the use of adequate prenatal care for the prevention of some adverse perinatal outcomes among adolescents [21] .
CONCLUSIONS
Our data confirmed that adolescent pregnancy, especially the early-middle adolescent pregnancies, are independently associated with increased risks of adverse pregnancy outcomes while adjustment for the number of prenatal visits resulted in similar statistically significant differences. Our data showed higher complication rates in the early-middle adolescent group independent from the number of prenatal visits. Further studies are required to indicate pregnancy complications specific for this group and in effort to determine measurable and adjustable variables to obtain better outcomes.
